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ABSTRACT OP THE DISCLOSURE 

A paper is aade froa aaterials interchangeable into non- 
visible/visible conditions. In an alternative, ink is aade 
fro* aaterials interchangeable into non-v i s i D le/ v i s i b 1 e 
conditions. A printing unit prints the paper by aaking the 
aaterials of the paper to be changed froa non-visible 
condition to visible condition. In an alternative, a printing 
unit prints the paper by jetting the ink of the visible 
condition onto the paper. An erasing unit erases the pattern 
printed on the paper by aaking the aaterials of the paper or 
ink to be changed froa visible condition to non-visible 
condition. 
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SPECIFICATION 

ERASIBl? AIO IEPBI ITABL6 PAPEI AIO UK. AIO PBUTIIG AND 
ERASIIG STSTB1 USIIG SUCH PAPEB AIO UK 

BACK6R0UWD OP TUB 1IVE1TI01 

This intention relates to erasible •nd reprintable 
paper, ink for printing. and printing and erasing syste. 
using such paper and ink. and .ore particularly it relate, to 
printing and/or er«.mi syste.. capable of reusing papers or 
forts by using such paper or ink. 

Recently, the forest resources on the earth are 
approaching a serious crisis and the eihaustion of forest 
resources is no. a growing international issue, iith the 
detelop.eot of taious industries, the tolu.e of paper and 
paper products consu.ed at households, institutions and 
corporations is far fro. decreasing, and shows a rapidly 
upward tendency e«r- year. In such circu.st.nce. although the 
need for recycling of used paper and paper products is loudly 
cried for. it encounters big obstacles since it requires 
assorting works and special treat.ents for such paper as used 
for duplicating ..chines and facsi.ile .achines because the 
paper contains so.e che.ical .ateri.ls. 

Meaawhile. fiewed fro. the utilization of the paper used 
for the duplicating and facsi.ile .achines. howeter. in .ost 
cases, the printed papers are stored in files for so.e ti.e. 
and then disposed of when desired. The disposal of such paper 
requires .uch ti.e and expensite costs infol»ed because «t 
requires to keep secrecy of written contents in the paper. 

As such, the detelop.ent of industries and the upgraded 
life of people cause to people consider that the paper is 
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disposable ancles. The eihaustion of forest resources is 
going on. The increase in carbon dioiide in the atmosphere has 
brought a significant, so called, greenhouse effect to the 
earth. 

In Japan where the volume of paper is consumed the most 
or second within advanced countries, the reuse of used paper 
is falling behind, which brings about waste problem which in 
turn involves the daily life of people. 

Viewed the aforementioned reuse of paper from prior art 
point, the reuse ratio of used paper is not going upward due 
to costs involved. Genarally. used papers are classified at 
offices and households and then collected by waste collectors 
for reuse. In the procedure of reuse of paper, there are lots 
of works to be done and transportation costs intolted. in 
addition to the costs required to treat inks and chemical 
■atertals contained in special paper. In this manner, the 
reuse of used paper does not pay at present. In addition to 
the above disad? antages. the qautity of reproduced paper is 
significantly bad as compared with that of fresh paper, which 
is another factor in delay in population of the reproduced 
paper. 

Preservation of forest resouces and protection of 
environment of the earth is very important to us. Por this 
tery important theme, the reuse of used paper made by 
corporations, institutions, and households must be advanced 
to minimize the consumption of forest resources. This will be 
one of factors to provide great effects that can be easily 
carried out in our daily life. 

The existing reproduction technology for used paper 
requires much burden for users in terms of higher costs 
incurred as compared with that of fresh paper in addition to 
disadvantages of the inferior quality of the reproduced 
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paper, which is a big obstacle for reuse of ptper not to be 
widely spreaded among the' general public. Therefore, the 
reproduction technology using prior art requires euch labor 
forces and facilities, which raises the costs of reproduced 
paper. Thus, there is no advantage froe economical viewpoints. 
In the system of prior art, the primary problee is that 
classification of various kinds of used papers such as 
business fores discharged froe office autoeation equipment or 
plain paper Bust be eade by users. Secondly, it requires 
personnel eipense and transportation costs for collection of 
used paper, and the large storage space to store collected 
paper before reproduction process is started. In such 
situation, therefore, it is difficult to locate the area for 
a reproduction plant in the outskirts of a big city. 
Furthermore, such a reproduction plant which say use great 
aeount of chemical materials can bring about environment 
pollution in that area. 

SUMMARY OP THE 1 HVEHT10M 

It is, therefore, an object of the intention to provide 
an erasible and reprintable fores or papers and ink for use 
therewith as well as recording and erasing systems using the 
above mentioned paper or ink which is capable of eliminating 
the above mentioned disadvantages involved in prior art. 

In order to accomplish the object of the invention, 
there is provided a paper made from materials interchangeable 
into non-visible/visible conditions whereby a pattern printed 
on the paper can be erased to reuse the paper repeatedly. 

There is also provided a system for printing and/or 
erasing a paper eade from materials reversibly interchangeable 
into non-visible/visible conditions which comprises erasing 
means for changing the pattern printed on the paper from 
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... f„, ,..„., , ,.„„ Ur , ulll t er . 
. ..... ..... ,.„,.„„ „ 

the printing position. 

There is pr0fided „ efI8ing 8y8te- 

b .7 "m"" 8 re,e ' ,ib " i.„ .... 

c an 7 6 COnditi " •" ,iCb C °' PriS " * -Mr feeding 

so" 7" din ' ' PaPCr thr °-" h " •»•»« P"-,on. 
•er source for gener.ti.g User be..,, and 8C . nning ..... 

or sc.nn.g the er..in, U.er be... i. pinge d on the p.per fed 
through the erasing po.itio.. 

re.ersilV 6 " ,,8 ° Pr ° ,ied " " de " 0a "t"i.l. 

z::^ ......i.m.,.,.*,. 

There i, .|, 0 pro?ided . fof ^ 

s,n, .„ ,. de „„ , IterilJs refers . bly iBtere|a 
non-„. lbl e/, i8ible C0oditiofl8 ^ ^ 

sib.e / I ' P ' tter ° PHnted °" the "•" 

ch.n" : U n0n " i8iD,e C ° 0diti0n 

sib./ h P ' ttern PrinUd ° n thC "•" — - 

'isible condition to visible condition. 

There is also provided a syste. for printing ,„d/or 
eras.ng an ,. k .ade fro. .aterials re,ersib, y interchangeable 
'"to non-v.sibleAisible conditions which co.prises ink 
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jettting seans for jetting an ink to the paper and control 
aeans for controlling the jetting of ink in accordance »ith 
the patterns to be printed on the paper. 

There is also provided ao erasing systea for an ink sade 
froa aaterials reversibly interchangeable into non- 
risible/f tsible condition vbicb coaprises a paper feeding 
aecbaoisa for feeding through ac erasing position a paper on 
which ink is applied to, a laser source for generating a 
laser beaas. sad scanning seans for scannig the erasing laser 
beaas iapinged on the paper fed through the erasing position. 

BilEP DB5CBIPTI0M OF THE QgAHMCS 

The present intention will be now described in detail 
with reference to the preferred eafaodiaents illustrated in the 
accoapanying drawings in which: 

Pi«. 1 is a perspective view of paper aade froa the 
aaterials reversibly interchangeable into non-v isible/v tsible 
conditions with the parts broken away. 

Pig. 2 is a top plan tiew of an overall configuration of 
* printing unit using the paper. 

Pig. 3 is a perspective view of a preferred eabodiaent 
of the printing unit. 

Pig. 4 is a perspective view of a preferred eabodiaent 
of an erasing unit. 

Pig. 5 is a block circuit diagraa of the printing unit. 

Pig. 6 is a block circuit diagraa of the erasing unit. 

Pig. 7 is a cross-sectional view of the printing unit 
using ink aade froa the aaterials reversibly interchagable 
into non-visible/visible conditions. 

Pig. 8 is a top plan view of an overall configuration of 
another printing unit. 

Pig. 9 is a perspective view of an eabodiaent of another 
erasing unit. 
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flf unit. 



Fi«. 10 is a block crcu.t dii.ri, of the e,a 8I 
OESCIIPTIQM flP THE PBEFFBBBfl onnn.-p T<n 

To begin .itb. tbe feature, of paper. or for „ ,„ 
ccordaoce tbe in.ent.o. . in be descrj „ ed Tbe m 

o b e . 1Ied Wlth „ 4ppJied on p4pef t()o8e , 

"Unchangeable ,„to noo-„..b.eAi.,ble co.diei.„. That , 8 
the «t.ri.l. are changed fro . „„ 0 . fi8ibIe cood|tion ^ 
'.s.ble condition and re.ersel, changed fro. ,,s,ble 
co.d.t.o. into oon-n.ible condition. Tbo.e .a, be a ,i„ |Je 
-«tr..l o, co.po.ite ..terial.. Tho.e ..teri.l. include. . 
Pb..ecb.n.e ..teri.l it. refraction inde, of .bicb re.ersibl, 
»«r,e. ,n accordance „itb application of heat thereto (for 
"..Pie, co.pou.d ..teri.l .hicb contain. eit ber one of 
cbe.,c«l co.pound. .„cb a. ch.lco.an.te co.pound. anti.on, 
".pound and ger.aniu. co.pound). and a photochrome ..ten. I 
<.P.ro.p irail e b..ed ..teri.l and fulgide based ..teri.l) it. 
♦b.orb.nce (achro.atic-color in,) of .bich re.er.ibl, ,.rie. b, 
•PPl.cation of the la.er bea.. .ith different ..,e-.e»,ths. 

The printing paper u.ed in the present syste. includes 
P.Per for office use such as paper for duplicating ..chine. 
«nd pr.nter.. and reporting p.per a. «11 as slips for office 
«•« and the like. 

The pro,i.io«. of the ..terial to the paper can be ..de 
> .PPhcation of the ..teria, onto the paper, the of 
the ..teri.l and the paper ..terial or vaporization of 
■•terial onto the p.per. 

Any suit.ble p.ttern such as characters, sy.bols 
f.gures. or bar-codes c in be printed on lhe papef 

Purther.ore. .eans for printing the patterns on the 
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paper or erasing the patterns printed on the paper includes a 
theraal head, a laser-print and laser-beaas with different 
wave-length. The aetbod using laser-print requires sore 
eipensite devices as coapared with that using theraal head. 
However, It can obtain high resolution printing qaulity 
because spot diaaeter of laser-beaas can be focused sharply. 
In addition, durability of the paper and the printing device 
can be greatly iaproved since non-touch printing can be 
carried out in this aetbod. 

in erasing operation, erasing tiae aay becoae longer due 
to saaller spot in diaaeter for the beaas. Therefore* it is 
preferred that there are prorided two laser-beaa systeas, one 
for erasing operation and the other for printing operation, 
or laser-beaas are used for printing operation while a 
theraal head is used for erasing operation. 

In another approach, the systea is divided into an 
erasing section and printing section, and in the erasing 
section, erasing tiae can be shortened by enlarging the area 
on the paper to be swept or asking sweeping speed faster. 

Preferred eabodiaents will be now described in detail 
with reference to the drawings. For convenience of 
eiplanation, the following description is directed to a 
printer for coaputer in which a laser printer is used in a 
printing unit and lasei sweeping systea is used in an erasing 
unit. With increase in coasuaption of printing paper used for 
office autoaation aachines for preparing docuaents or 
drawings, laser printer is now widespread. Therefore, 
coabination of the systea according to the present invention 
and such coaputer systea results in great effects. 

Referring now to Pig. 1, there is shown a paper 110 
which, in this eabodiaent, is aade by aicrocapsu la t ing spiro 
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Pirane based Piotocfcro.ic .iter..! 112 i h a 

USU " techno, unifor.l, >1Iin ; h 

-"'«-»-<•- ., t0 the adoe8ife> „, ippJyi 
o»co pla.o papef IM< Spiropjr4fle blged pbotochfo<|j>: 

cl.r... cond.t.oo „ben eip08ed t0 , 

-eiength < U .tro.,o,et .a.e.en.h rcgI0n) „„ 

-turns to , CD , 0 „ tic condltiofl fay ^ > 

•heo exposed to •bite light. 

32.8 o.) 18 u.ed a. . , i8 e r f 0 , prjnling opemjon 

^..mi. w^., tl .,,. rt i8 , ed ., 4l48ef for er j;; 

2. there is sbo.n • printing „„i t 2 in 

;:; , :; , ;;: o^ ; per8oni, ~ ,n <^ <»« 

such ,s characters, etc. are transferred fro. the personal 
- - print,,, u „i tl i„ tbe ., bit . ip 

In Fi«. 3. there is sho.n . con f i g„ r , t i on of the 
Ung una 2 . The papers llfl . 4d e in accordance .,tb the 
n*en ,o„ are set in printing p.p.r ca.in, 4 (only loc4tion 

pi; no" " 0rdinIr, " nner - PrintiB « •'•'»'". the 

a re re '° fed ' " * ti-e ' the casing 

< by a re..,,., .ech.ni,. 3 and inserted into , printing 

tne re.o.ed paper at u.ifor. speed, and feed the p,p er U0 
o»er a la.bda-s.ta lens H at „ ifor . speed .. ^ 

Laser bea.s e.itted fro. , heli u .-„eon laser 7 are 
condensed b, a condenser lens 8. refracted at right angles 
(90 degrees) by a half-. irror 9. and j>pi on 
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•odulatioo eleaeot 10. A part of incident beats to the half- 
•irror 9 passes tbrousb it and reaches to a laser power 
sensor 15. wbicb is used to cootrol tbe power of laser at 
unifora level. Tbe laser beaas are selectively sbut and 
passed tbrougb by tbe light aodulatioo eleaeot 10 in response 
to on/off signals supplied tbereto froa a cootrol circiut U. 
These on/off signals are provided io synchronization vith 
bttaap ioforaatioo received froa tbe personal coaputer 1. 
Tbat is, tbe laser beaas are allowed to pass tbrougb only 
•ben tbe paper coaes to tbe bit positioo for printing. Tbe 
lasbda-sita lens bas a function of perpendicularly iapioging 
on tbe paper tbe laser beaas vbicb is reflected froa a 
polygon airror 12 and swept by rotation tbereof by a aotor 13. 
Thus, tbe laser beaas are iapioged on tbe spots on tbe paper 
to be printed, and tbe pbotochroaic aaterial only on tbe spots 
coaes to coloring and printing is carried out. Reference 
nuaeral 16 indicates a signal sensor for syncrooizat ion. 

In Pig. 4. tbere is shown an erasing unit vbicb erases 
pattern printed on tbe paper. Mben tbe printed paper 110b is 
inserted to cause tbe printed pattern thereon to be erased, a 
paper feeding aeebnisa 18 first transfers tbe paper over an 
iaage scanner 19 and tben transfers it over a laabda-sita lens 
20. Tbe iaage scanner 19 reads tbe pattern printed on the 
paper, and the read inforaation is stored in a recording 
device 23 by a control circiut 24 before erasing is carried 
out. Thus, when storage of inforaation is not necessary, the 
iaage scanner 19 and the recording device 23 can be oaitted. 

The paper is fed to over tbe laabda-sita lens 20 alter 
the pattern is read by the iaage scanner 19 and recorded by 
the recording device 23. At this tiae. laser beaas eaitted 
froa argon laser 25 passes through a condenser lens 26. 
refracted at right angles by a half-airror 27, and iapinged 
onto a polygon airror 20a in a siailar aanner to those of the 
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*rore...U. lcd Pri0 e, flg UOIt Ue 

™ r,- ... pei „ 0fl .,„., 20i tbrougb 

20 Perpeod.c,.,,, oa tbe „ 9e , , od g „ pt bj rottt ' ' 

.ri..- '° '-V' tbefe " gb0 *° * co »"«<""ioo of ,be 
Scribed ,ntb reference to tbe F,« 3 To B 

»» t e.. , PiPer feediBI , ygte . aod a coatfo ; ;;; 

» .-addition to tbe.e. an I0te rface for tra. J t ' d 

Pauero iofor.at.oo i. tr.oa.itted /ro . tfce „„„ ^ « ? 

s»te. coo.ro, '7 " i,M C00t """' <° °< «• 

"oi sjr.te.. A aechaoisa control systea 44 0 f the 

s,.te. controller 40 tr, a .. it . 8ig0ll8 t0 , 4 0 ' « 

-ban,,. 30 of tbe paper feedin. „. te . to feed oV e 

'",t paper to tbe paper feedio, aecb.oi,. 32 .b ch 

correspond, to that indicated at 3 in Pi,. 3. ^ 

.nfor.Vt a h! r 8e ° 80r 31 deteCt8 01 »- 

speed us.o, .„..,. , ro . , p4pe , positioo ^ ^ 

of the h! 8 " COntr0, " * f ° nCt,0n ° f k "' in « "« out„t 
of the hel.u.-oeon ,„. r 34. . nic „ correspond8 

orr oVds e 7 h Cted bya, " er 4 >« 

con ■ ,fldi " ted " 14 " Pi «- 3 ' " d 

by a control loop .hen fluctuated. 
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.....I. for U, e , bea.s trough a „„„ proc 

e : t : 4ted 4t 10 io pi< - 3 - Tbe " 

»-eep the paper through a la.bda-.,ta lens 38. .inch 
correspond, to that .od.cated at „ 10 Fig. 3 . b, , P0 .,g„ 0 
•«rror 37. .bicb correspond, to tbat .odicated at 12 ,o Fig 
3. A» tbat t,.e. the pr.ot in, po ., tioo i. adjusted b, the 
»««oal. fro. a .y.cbrooou. «i««.J 8e o.or 39. .bicb 
corresponds to tbat indicated at 16 io Fig. 3. 

1- fit. 6. tbere i. sbo.o a coaf iguratioo of the eras.og 
u-t de.cribed .,tb refereoce to Fi g . 4. T bi. eras.n, „„it 
co.pr,.e. a paper feeding .„,«.. a la.er .cano.o, optical 
■We. and a . me . cootrol s,ste.. si.il,, t0 those of the 
afore.e.tio.ed printing „oit. Io the era.io, .. it . t b ef e are 
pro,,ded a. i..g e sc.noe, 62. .bicb corre.pods to that 
•od.c.ted at 19 i„ Fig. 4. fof re4diog patterns ^ ^ 
characters, aod a storage de,,ce 63. .bicb correspooods to 
tb.t .ndic.ted at 23 i. Fig. 4. for storiog the data of the 
Patterns, io pl.ce 0 f the ioterf.ce aod the host co.poter 
protided 10 the prioting uoit. 

The paper .bicb has the printed pattern to be erased ,s 
f.rst fed o,er the ,.age scanner 62 b, a paper feed.ng 
■ecban.s. 50. .bicb corresponds to that indicated at 18 in 
fit. 4. At tbat ti.e. the patterns printed 00 the paper are 
read b, the i..g e scanner 62 and the info.atioo thus obtained 
•s stored io the storage device 63. The output of an erasing 
argon laser 52. .bicb correspods to that indicated at 2< in 
P.S. 4. .8 ,l.„s .onitored b, , laser po.er sensor 58. .bicb 
corresponds to tb.t indicated at 23 in Fig. 4. and controlled 
to obta.n a predeter.ined output le.el. The laser bea.s are 
condensed b, the condenser lens and scans the paper 
Perpendicular!, b, a polygon o.rror 54. .hicb corresponds to 
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that .nd.cated at 20. in Fig. and a la . bda _ siu 
■«ucn corresponds to that Seated at 20 in Pi. 4 » 1 
«-... ,». photocbro-.c ..ter.al to oe re,ers.b ^ t h „ 
changed .nto acnro.atic condition. ther.,11, 

Other coofi guration8 of the erasing Ullit are 

tit?: the si-e 18 those ° f the - . 

the deta,led explanation thereof .ill be 0 . itted< 

the .!?er a !°a7r ti0ned e ' b ° 4i ' eatS ,ta " de 

the ..ter.als re,ers,bl, interchangeable into no. 

-.-le/,isib,e condition,, and the Printing . d e r. 8 g " 

er the present .nation also can appl, to the ink .,de 
fro. the ..t.,,,1, r.f,r.ibl, interchangeable into ... 
n» h.eAisible conditions and. therefore, e. bod i. t ° f " 

;: ;:: c ;;: e r prioti " - ™'« - - 

I. .i„t .itb. ,«li.ei of , jM 

.11. .,.«„,„ . iled m iak afe 



.i,b e, " >d "" ,S "•■ ,» d.t.JJ 

...I.... V "■ "* "'"'•«•• '•' »....i.. c . 

1 , «.. ». .... i. .tl. 
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I" Fig. 7. there is shown an ink jet head for printing 
un.t using the ink. A „ i. pIuse _ jet syste . j() ^ t 
Part.c.es of the ink are jetted b, applying i nstantaneous 
Pressure with a piezoelectric ele.ent -.11 be shown as an 
exa.ple. The ink 64 which is poured into an ink reservoir 65 
«s fed to an ink cha.ber 67 through a tube 66. Pulse voltages 
are apphed to a piezoelectric ele.nt 68 in syncronizat ion 
*»th the bit.ap fro. the host co.puter (Pig. 8 ). and the ink 
stored in the ink cha.ber 67 is jetted through nozzle orifice 
69 to print the desired pattern on the .oving paper. 

In Pig. 8. there is shown a connection betwwen a 
pr.nting unit 71 and a host co.puter 70. As .entioned above 
the patterns to be printed on the paper is trans.itted fro. 
the host co.puter 70 to the printing unit 71. 

In Pig. 9. there is shown an erasing unit which erases 
the patterns printed on the paper by ink. .hen the paper on 
•h,ch ,nk pattern is to be erased is inserted, a paper 
feed.ng .echanis. 73 feeds paper 110b first onto an ..age 
scanner 74. and then onto a la.bda-sita lens 75. The i.age 
scanner 74 reads the pattern on the paper to be erased, and 
the data thus obtained is stored in a storage device 77 by a 
control circuit 76 before erasing operation, (then storage of 
the data l3 not necessary, the i.age scanner 74 and the 
storage device 77 can be o.itted. 

After the data are read by the i.age scanner 74 and 
stored ,n the storage device 77. the paper is fed onto the 
la.bda-sita lens 75. At that ti.e. laser bea.s e.itted fro. 
an argon laser 78 passes through a condenser lens 79. then 
reflected right angles by a half-.irror 80. md to a polygon 
•irror 81. By a .otor 82 which rotates the polygon .irror 81. 
the argon laser bea.s perpendicularly i.pinges on the paper 
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surface for erasing operation. The argon User bea.s for 
eras.ng operation sweeps the .hole surface of the paper to 
cause the ink attached on the paper to change into its 
or.g.nal achro-atic condition. The reference nu.eral 83 
indicates a synchron ,zat ion sensor and the reference nu.aral 
84 indicates a laser power sensor. 

In Pig. 10. there is shown a configuration of the 
erasing unit described with reference to Pig. 9 . This erasing 
unit comprises a paper feeding syetea. a laser scanning 
optical syste. and a syste. control syste. si.ilar to the 
printing unit of Fig. 6 . The Erasing unit is provided with an 
••age scanner 99 .which corresponds to that indicated at 74 i„ 
Fig. 9. for reading the patterns and a storage device 100. 
•hich dcorresponds to that indicated at 77 in Fig. 9, f 0 'r 
storing the data thus obtainded. 

The paper which has the pattern to be erased is first 
fed onto the i.age scanner 99 by a paper feeding .echanis. 87. 
which corresponds to that indicated at 73 in Pig. 9. At that 
ti.e. the patterns printed on the paper is read by the i.age 
scanner 99. and the infor.ation data thus obtained is stored 
in the storage device 100. The output of an erasing argon 
laser 89. which corresponds to that indicated at 78 in Pig. 
9. is always .onitored and controlled to obtain a 
predeter.ined output level b, a laser power sensor 95. which 
corresponds to that indicated at 84 in Pig. 9. The laser bea.s 
are condensed by the condenser lens and perpendicularly 
•■Pinged on the paper surface by a polygon .irror 91. which 
correspoonds to that indicated at 81 in Pig. 9 and a la.bda- 
sita lens 92. which corresponds to that indicated at 75 in 
Fig. 9. to be scanned. This causes the ink to ther.ally change 
and reversibly return to achromatic condition. 
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The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows 



1. A paper tade froa aaterials interchangeable into non- 
visible/visible conditions .hereby a pattern printed on the 
paper can be erased to reuse the paper repeatedly. 

2. A paper according to claia 1 wherein said aaterials are 
selected fro. a group consisting of a phase changeable 
naterial in which its reflective index or reflectance varies 
in accordance with the aaount of heat applied thereto, 
coaposite aaterials of opto-aagnet ic layer and polarization 
layer in which polarization plane varies in accordance with 
the applied external aagnetic field, and a photochroaic 
aaterial in which absorbance varies when lights of different 
wavelenghs are applied. 

3. A paper according to claia 1 wherein said aaterials are 
applied or aixeo, or aixed or applied by aicrocapsulization. 
or deposited by sputtering vaporization, to said paper. 

4. A systea for printing and/or erasing a paper aade froa 
aaterials reversibly interchangeable into non-visible/visible 
conditions which coaprises erasing aeans for changing the 
pattern printed on the paper froa visible condition to non- 
visible condition and printing aeans for changing the pattern 
printed on the paper froa non-visible condition to visible 
condi t ion. 

5. A systea according to claia 4 in which said erasing 
and/printing aeans coaprses a theraal printer and/or a laser 
printer. 

6. A printing systea for a paper aade froa aaterials 
reversibly interchangeable into non-visible/visible conditions 
which coaprises a paper feeding aechanisa for feeding a paper 
through a printing position, a laser source for generating 
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laser beaas, and scanning aeans for scannig the laser beaas 
iapinged on the paper fed through the printing position. 

7. A printing systea according to claia 6 which further 
coaprises a control circuit for on/off controlling the 
generation of laser beaas. 

8. An erasing systea for a paper aade froa oaterials 
reversibly interchangeable into non-visible/visible condition 
which coaprises a paper feeding aechanisa for feeding a paper 
through an erasing position, a laser source for generating a 
laser beaas, and scanning aeans for scannig the erasing laser 
beaas iapinged on the paper fed through the erasing position. 

9. An erasing systea according to claia 8 which further 
coaprises recording aeans for reading and recording patterns 
printed on the paper prior to the erasing of the patterns. 

10. An ink aade froa aaterials reversibly interchangeable 
into non-visible/visible conditions. 

11. An ink according to claia 10 wherein said aaterials are 
selected froa a group consisting of a phase changeable 
aaterial in which its reflective index or reflectance varies 
in accordance with the aaount of heat applied thereto, 
coaposite aaterials of opto-aagnet ic layer and polarization 
layer in which polarization plane varies in accordance with 
the applied external aagnetic field, and a photochroaic 
aaterial in which absorbance varies when lights of different 
wavelenghs are applied. 

12. A systea for printing and/or erasing an ink cade froa 
aaterials reversibly interchangeable into non-visible/visible 
conditions which coaprises erasing means for changing the 
pattern printed on the paper froa visible condition to non- 
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visible condition and printing aeans for changing the pattern 
Printed on the paper froi non-visible condition to visible 
condit ion. 

13. A systea according to claia 12 in which said erasing 
neans coaprses a theraal printer and/or a laser printer. 

14. A systea according to claia 12 in which said printing 
aeans coaprises an ink jet printing systea or an iapact 
printing systea which includes an ink ribbon on which ink is 
applied and an iapact printing head for printing said ink 
applied on the ink ribbon on the paper. 

15 A systea for printing and/or erasing an ink aade froa 
■aterials reversibly interchangeable into non-visible/visible 
conditions which cvoaprises ink jettting aeans for jetting an 
ink to the paper and control aeans for controlling the jetting 
of ink in accordance with the patterns to be printed on the 
Paper. 

16. An erasing systea for an ink aade froa aaterials 
reversibly interchangeable into non-visible/visible condition 
which coaprises a paper feeding aechanisa for feeding through 
an erasing position a paper on which ink is applied to. a 
laser source for generating laser beaas. and scanning aeans 
for scannig the erasing laser beaas iapinged on the paper fed 
through the erasing position. 

17. An erasing systea according to claia 8 which further 
comprises recording aeans for reading and recording patterns 
printed on the paper prior to the erasing of the patterns. 
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